The recent reports of :Ylathers, X uzum, and Rosenow on thc etiology of anterior poliomyelitis which seem to show definitely that the organism is not a filterable ultramicroscopic virns, as previously considered by Landsteiner and Lavaditi, and Flexner and Lewis, but very probably a micrococcus, have opened some new avenues for investigation. Since it has been shown that in a number of cases the samc organism found in the spinal fluid and tissues of thc brain and cord has also becn found in the tonsils of these same cases, it naturally makes one ask the question: Are these the portals of in fection? Anterior poliomyelitis is an infectious disease accompanied in a certain proportion of cases by paralysis. The percentage of cases in which paralysis occurs is a great deal lower than has been previously believed-perhaps one in four. BACTERIOLOGY. In 1905, Geirsvold,l in a preliminary communication, stated that he had successfully isolated from the cerebrospinal fluid in twelve acute cases of poliomyelitis a Gram positive coccus, occurring in pairs, short chains and tetrads. He statcd that he was able to make cultures of this microorganism on a variety of mediums; and further, he was able to produce definite paralysis in white mice, rabbits and pigeons. Landstciner and Poppen,2 and, working independently, Flexner:l and Lewis determined that the virus of poliomyelitis passes through a Berkfeld filter, and were able to produce a disease in the monkey which, in its clinical, pathologic and histologic features, was quite similar to acute poliomyelitis in man. They wcre unable to produce the disease in mice, rats, guinea pigs, dogs, cats, goats, sheep or horses. In 1913, Flexner and N oguchi 4 cultivated and demonstrated, microscopically, a small filterable microorganism with which they produced poliomyelitis in monkeys. The cultural conditions were similar to the bacteria, but they did not classify the microorganism-rather inclining to the view that the disease was caused by a virus. In September of this year Mathers~published a report in which he stated that he had isolated a Gram positive micrococcus from the brain and cord of fatal cases occurring in the Chicago epidemic. He obtained these organisms in six out of seven cases examined. He did not obtain the micrococcus from the spinal fluid or heart blood. In closing, he stated that in view of the accepted fact in regard to the filterable virus of epidemic poliomyelitis, it would seem most reasonable to regard the micrococcus as a secondary invader. A short time after this Nuzum 6 and Rosenow,7 working independently, Nuzum in Chicago, Rosenow in New York, published the results of their observations, both having undoubtedly discovered the same organism. l\uzum found the organism in each of the twelve cases examined by him. The micrococcus was obtained from the brain and cord at necropsy. He also reported the finding of this same micrococcus in the spinal fluid during life in eight out of nine cases examined. Since then these examinations have been extended. and in a subsequent report/' he adds that he has found the same organism in forty-five out of fifty cases, or in ninety per cent. Twice he cultivated the micrococcus from the heart blood of the patient during life. The organism has been found in the spinal fluid twenty-four hours after the onset of the disease, and may still be found there two months after the patient has apparently recovered. Rosenow first, and later K uzum, demonstrated these organisms in the tonsils of patients suffering with poliomyelitis. The former also found them in the ventricular fluid after death, from the blood during life in one instance, but not from the spinal fluid. He also isolated the organism from the brain and cord in each of twelve cases examined. The micrococcus is polymorphous -it appears in a minute form on anaerobic cultivation, and readily grows out into a larger form when cultivated aerobically.
They usually are found in short chains and clumps, and also in diplococcus arrangement. The smaller forms can be passed through a Berkfeld filter, and the subsequent cultures show both the large and small forms of the organism. ANIMAL Exl'£RDIE:'\TS.
In 1913, Flexner and Noguchi produced poliomyelitis in monkeys with their filterable virus. Rosenow produced paralysis with lesions in the central nervous system in guinea pigs. rabbits, clogs, cats and monkeys by intravenous and intracerebral injections. He produced the same 1e.sions by in jecting emulsions of pus. expressed from the tonsils. also emulsions of the extirpated tonsils and brain tissues.~uzum made cultures from the tonsil crypts of eleven cases of acute poliomyelitis and from eight pairs of tonsils removed from patients suffering with the same disease;!J and from all of the above. with the exception of two cases, the same peculiar Gram positive microorganism was isolated repeatedly, not in pure culture as a rule, however. vVith these cultures he produced paralysis, etc., in fourteen out of seventeen rabbits inoculated. In onẽ facacus Rhesus monkey and one small ring tail monkey injected with the tonsil cultures, there have been no results to date. Positive results were obtained in rabbits with cultures from the nasal discharge of two cases, from emulsions of brain tissue in two others, and also in one case using mesenteric lymph gland emulsions. The monkeys developed the typical lesions when injected with cultures obtained from the spinal fluid. The rule that the younger animals are more susceptible to inoculation holds true as it does in the human I'ace. It may be said that the incubation period varies from thirty hours to fourteen days, also that the picture produced in the monkey is typical of acute poliomyelitis, both clinically and pathologically. In young rabbits there is a variation in the microscopic picture, although many of the changes attendant on the disease in man and monkeys are present in the central nervous system after paralysis.
THE ATRIUM OF TIlE INFECTION. Now ar-ises the question, where do these germs enter the system? I might say that it is impossible to definitely answer this most important query at this time, but I believe, from the evidence already accumulated, that the tonsils play an important role in this direction. It has been the supposition for a number of years that the infection is disseminated from the nasopharynx of the diseased to the nasopharynx of the unfortunate victim.
In America, Sohier Bryant,lO Stephens,ll Anderson and Frost, as quoted by Bryant, Sheffield,12 and others state that in many cases acute poliomyelitis is preceded or accompanied by nasopharyngeal inflammation, and suggest that many cases presenting a nasopharyngitis during an epidemic may be an abortive type of this disease. Experimental work should now be undertaken to prove the truth of these assertions. Rosenow 1 ;) states that the tonsils in patients suffering with poliomyelitis, especially those over three or four years of age, yield on pressure a surprisingly large amount of infectious material even where no objective symptoms of tonsillitis are present. These tonsils present numerous areas of localized necrosis, usually along the capsule and not communicating with the surface. They contain a peculiar opalescent material in which are found large numbers of the micrococci. These have also been found in the adenoids. In approximately twenty-five cases of infantile paralysis in which the temperature remained high and the paralysis was progressing, tonsillectomy was performed. :"Jo deleterious effects were observed in any of these cases; on the contrary, it was found that following tonsillectomy the temperature abated and convalescence was rapid. The results were so striking in some of the above cases that Dr. Rosenow suggests the advisability of removing the tonsils in this type of cases. The next question which naturally arises at this place is: How many of these cases that have had poliomyelitis have previously had their tonsils removed? To help determine this important question Dr. Meyer and the writer have carefully analyzed the histories of over two hundred cases which were treated at the Cook County Hospital during the recent epidemic. Our findings may be tabulated as follows:
Total number of cases studied, two hundred and three. Average age, four years.
Oldest patient suffering with the disease was fifty years of age.
Youngest patient was six weeks old. Deaths in this series numbered ten, or five per cent. Average age of fatal cases was four and one-half years. Oldest patient to die was twenty-six years. Youngest, ten months. In this number twenty-one cases, or ten per cent, had some cervical adenopathy.
Fifteen cases, or seven and one-half per cent, had an angina as an initial symptom.
Ten cases, or five per cent, had some discharge from the nose. I might state that the Chicago Board of Health figured the mortality at twenty-one per cent. This was reduced in this series by the fact that some of the cases diagnosed as poliomyelitis proved to be tubercular meningitis or brain tumor at postmortem. In the two hundred and three cases whose histories we examined, we find that in the majority of the cases the tonsils were recorded as small. In a very much smaller number they were stated to be enlarged and slightly congested. In two cases one tonsil had been removed, and in one other a tonsillectomy had supposedly been performed. Upon examination, however, I found some tonsil tissue on the right side which contained a large crypt, and also found an adenoid. In these cases where a portion of the tonsil tissue had been removed the paralysis was slight and the convalescence rapid. In a communication from: Dr. Rosenow on this subject he states: "I know of two cases that have developed poliomyelitis in whom tonsils and adenoids were presumably properly removed. In one, there was only a slight weakness of the shoulder muscles, which disappeared promptly. In the other case the paralysis was slight, even though a brother of the patient, whose tonsils had not been removed, was severely paralyzed. I have seen these two cases, and have heard of a few others, and I believe in all cases the paralysis was not marked." CONCLUSION. A review of the findings of the Chicago epidemic do not lead one to believe that many of the cases had a nasopharyn-gitis, neither as an initial symptom or later in the disease. It must be remembered, however, that many of these cases were brought into the hospital with the disease well advanced, and it was sometimes very difficult to obtain any definite history. In this epidemic the organism did not produce cervical adenopathy; neither did it seem to produce apparent inflammation of the mucous membrane covering the tonsils, as in most instances in which abscesses were found the tonsils appeared normal.
Three investigators, working independently in widely separated cities, have recently isolated what appears to be the same peculiar microorganism from the tonsils, tonsil crypts, spinal fluid, brain and cord, and even from the heart blood and mesenteric lymph glands of cases of poliomyelitis. Their experimental reports indicate that the micrococcus has met all of the provisions of Koch's laws.
It has been known for a long time that the causative factors of poliomyelitis remain in the nasopharynx of the patient for as long as six months. Now we find that we can produce the disease in animals by injecting them with the contents of abscesses found in the tonsils of the affected patient. The disease attacks young children in a very high percentage of the cases, who, as we well know, have a tendency towards abnormal conditions of their lymphatic systems. One of the striking features of this disease is the elective affinities of this organism for the nervous system on the one hand, and for the lymphatic system on the other. The germs seem to travel to the central nervous system along the perineural lymph channels.
In the two hundred and three cases which we studied we find tonsils present in two hundred cases. In three cases there was a partial absence of these structures, and in these cases the paralyses were slight and recovery rapid. In the cases of Rosenow we find a similar course and result.
All of which very greatly strengthens our belief that the tonsils and adenoids are the portals of infection of this alarming disease.
In closing, I wish to thank Dr. Nuzum and Dr. Meyer, who made it possible for me to publish the reports of the Cook County Hospital.
